Growth and differentiation of the gubernaculum testis during testicular descent in the pig: changes in the extracellular matrix, DNA content, and hyaluronidase, beta-glucuronidase, and beta-N-acetylglucosaminidase activities.
The gubernaculum testis is a loose connective tissue organ that plays an essential mechanical role in testicular descent. In the pig, the first phase of descent (transabdominal migration) is brought about by growth of the gubernaculum through the inguinal canal into the scrotum and simultaneous somatic growth of the fetus. During the second phase the gubernaculum condenses, thus allowing the testis to descend into the scrotum. The nature of gubernaculum development (growth and differentiation) was investigated with respect to cell proliferation, extracellular matrix (ECM) composition, and acid hydrolases. Deoxyribonucleic acid (DNA) was used as a measure of cell number and hydroxyproline (HYP) was an estimate of interstitial collagen. The first phase of gubernaculum development was characterized by rapid cell proliferation and concomitant synthesis of sulphated glycosaminoglycans (S-GAG), hyaluronic acid (HA) and collagen. During the second phase cell proliferation ceased and DNA concentration increased. The amount of S-GAG remained closely related to the amount of DNA while HYP increased further. However, HA decreased during the second phase and thus HA metabolism seems to play a crucial role in biphasic development of the gubernaculum. The activities of the enzymes that are needed for biodegradation of HA (hyaluronidase, beta-glucuronidase and beta-N-acetylglucosaminidase) were measured in gubernaculum homogenate from animals during the first and second phase of testicular descent. These enzymes were detectable in gubernaculum and rose during the second phase of testicular descent. It was concluded that a very distinct dichotomy in the nature of gubernaculum development during the first and second phase could be discerned with respect to cell proliferation rate and ECM synthesis and degradation. These observations provide useful tools for future in vivo and in vitro investigations into the process and regulation of testicular descent.